Background: Epilepsy is a common neurological disorder. It is estimated that there are at least 1.5 to 2 million epilepsy patients in Bangladesh3. Many of these patients are suffering from uncontrolled epilepsy which leads to cognitive deterioration, psychosocial dysfunction and increased morbidity and mortality. The causes behind uncontrolled epilepsy are multifactorial. Some are patient-related, some physician-related and some are medication-related. Objective: The purpose of the present study was to identify the factors responsible for uncontrolled epilepsy. Methodology: This case-control study was carried out in the epilepsy clinic of the Dhaka Medical College Hospital, Dhaka, Bangladesh from July 2010 to June 2012 (2 years). A total of 100 patients of which 50 consecutive patients of uncontrolled epilepsy (cases) and 50 age-matched controls with well controlled epilepsy (control) were recruited. Patients were interviewed according to a preformed questionnaire. Results: The mean ages of case and control groups were 21.84 ± 8.70 and 23.94 ± 10.28 years (p=0.273). The male female ratio was almost equal in both groups. The factors which turned out significant (p value <0.05) for uncontrolled epilepsy were lack of support from the family (p=0.032), lack of motivation about the disease (p=0.001), unavailability of drugs (p=0.001), irregular intake of anti-epileptic drugs (p=0.001), stopping AEDs willingly after transient control of seizures (p=0.001), lack of knowledge about the disease (p=0.003), treatment duration (p=0.005) & prognosis of the disease (p=0.026). Other factors were low annual income of the family (p=0.001), occupation (p=0.040), lower educational status (p=0.027) and residence in rural area (p=0.016). Important patient related factors were earlier age of onset of seizure (p=0.027), higher initial seizure frequency (p=0.012), associated clinical features (neurological deficits, mental retardation, behavioral abnormality) (p=0.030), abnormal brain imaging findings (p=0.013) and non response to first anti epileptic drug (p=0.005). Conclusion: Many of the factors behind uncontrolled epilepsy can be minimized by proper counseling of the patient at the start of treatment and regular follow up.
Introduction
Epilepsy is a common neurological problem. World Health Organization has reported that 50 million people are suffering from epilepsy worldwide of which 80.0% reside in developing countries 1 . A meta-analysis 2 showed that the median lifetime epilepsy prevalence for developed countries was 5.8 per 1,000. In developing countries prevalence was 15.4 per 1,000 in rural and 10.3 per 1,000 in urban areas 2 . It is estimated that there are at least 1.5 to 2 million epilepsy patients in Bangladesh3. Many of these patients have uncontrolled epilepsy which may lead to cognitive deterioration, psychosocial dysfunction, and increased morbidity and mortality. There are many factors behind uncontrolled epilepsy including non-compliance of drug, incorrect diagnosis, inappropriate drug, dose and duration and lastly refractory epilepsy 3 . A study on the causes for non-compliance of anti-epileptic drugs therapy in Bangladesh found that non-affordability; limited availability and adverse effects of drugs, inadequate knowledge, negative attitude, lack of counseling are the main causes 3 . Non-compliance behavior can be expressed as not taking anti-epileptic drugs (AEDs) on time, manipulating dosages, and not following the doctor's advice regarding daily activities 4, 5 . Non-compliance is a significant problem in the `epilepsy management 6 . Studies regarding non-compliance have found four primary factors associated with medication non-compliance 7 . These are the patient-related factors like socio-economic characteristics, and perceptions and beliefs, illness-related factors like severity of illness and frequency of symptom, medication related factors like number of daily doses, efficacy, and side effects, and physician-related factors like patient-physician relationship 8 . In another study, the factors influencing non-compliance were difficulty in collecting the drug once in 2 weeks from the hospitals, lack of family support, mental adverse effects of the drugs as well as the poor motivation [9] [10] . Another cause of uncontrolled epilepsy is drug-resistance. Drug-resistance epilepsy is stated simply as failure to achieve seizure control despite adequate amount of antiepileptic drug (AED) therapy. The International League against Epilepsy (ILAE) consensus definition of drug resistant epilepsy required 'failure of two tolerated, appropriately chosen and used antiepileptic drug schedules to achieve sustained seizure freedom' either 12 months or three times the longest inter seizure interval 11 . Different risk factors have been associated with drug resistance epilepsy. A history of status epilepticus, infantile spasm, neonatal seizure, microcephaly to be associated with medically intractable epilepsy 12 . Patients having many seizures before treatment and inadequate response to initial treatment are likely to have refractory epilepsy 13 . Abnormal neurological status and early break through attack after treatment initiation were predictors of medically intractable epilepsy. Developmental delay, neurological deficits, high frequency of seizure at onset and abnormal brain imaging were associated with intractability 15 . An absence of Neonatal seizure, older age at onset, normal intelligence, and less than 20 seizures before initiation of treatment were all significant predictors of remission 16 . The present study was undertaken to identify the common factors responsible for uncontrolled epilepsy.
Methodology
This case-control study was carried out in the Epilepsy clinic of the Department of Neurology at Dhaka Medical College Hospital, Dhaka, Bangladesh from July 2010 to June 2012. A total of 100 patients of which 50 consecutive patients of uncontrolled epilepsy (cases) and 50 age-matched controls with well controlled epilepsy (control) were recruited. Controlled epilepsy was defined as no seizure for more than six months during treatment of epilepsy 17 . Uncontrolled epilepsy was defined as one or more seizures over a period of six months during treatment of epilepsy 17 . The data collection tools were a questionnaire and a structured interview schedule.
Questionnaire had both open-ended and closed-ended questions. Data were collected by means of interview with the patients and/or patient's family members. History, clinical features, investigation findings and relevant data were collected by the researcher himself by face to face interview and from records of the patients. Data were processed and analyzed using SPSS version 17.0 software for windows. Both qualitative and quantitative tests were performed. For comparison between groups, Chi square (x 2 ) test was performed and for quantitative variables 2 sample t-test was used. The level of significance was set at 0.05 and P <0.05 was considered significant. The summarized data were interpreted accordingly and was presented in the form of tables. Statistical analyses were done by appropriate methods. Prior to the commencement of the study, the research protocol was approved by the Ethical Review Committee (ERC) of Dhaka Medical College. The aims and objectives of the study along with its procedure, methods, risks and benefits were explained to the respondent in easily understandable language and then informed written consent was taken from each patient or appropriate guardian. It was assured that all information and records would be kept confidential.
Results
Most patient were younger (<30 years) in both case and control groups with male preponderance in both groups. t-test was done to measure the level of significance (Table 1) . Table 2 shows the distribution of study population according to educational status, occupation, income status of family and residence. This shows that low education level, unemployment, low income and residence in rural areas are risk factors for uncontrolled epilepsy. Table 3 shows the earlier is the onset of seizure the more is the risk for seizure of being uncontrolled. Chi-square test was done to measure the level of significance. Table 4 shows the distribution of patients according to initial seizure frequency. Initial seizure frequency was > 1/day in 18 (36.0%) and 8 (16.0%) in case and control group respectively. It shows the higher the initial seizure frequency the higher is the chance to have uncontrolled seizure. The difference was statistically significant (p=0.012). Chi-square test was done to measure the level of significance. (Table 6 ).
Presences of some associated features render the patient to the risk of uncontrolled epilepsy. The difference was statistically significant (p=0.030). Chi-square test was done to measure the level of significance (Table 7) .
Non-responders to first AEDs are at risk of uncontrolled epilepsy. The difference was statistically significant (p=0.005). Chi-square test was done to measure the level of significance (Table 8) .
Non availability of the AEDs leads to non-compliance and poor seizure control. The difference was statistically significant (p=0.001). Chi-square test was done to measure the level of significance (Table 10 ).
Intake of AEDs on time lead to a better control of seizure. The difference was statistically significant (p=0.001). Chi-square test was done to measure the level of significance (Table 11) .
A normal brain imaging is associated with better seizure control. The difference was statistically significant (p=0.013). Chi-square test was done to measure the level of significance (Table 12) .
Discussion
Epilepsy is a common neurological disorder 18 . It is estimated that there are at least 1.5 to 2 million epilepsy patients in Bangladesh 3 . Many of these patients have uncontrolled epilepsy. The causes behind this uncontrolled epilepsy are multi factorial of which non-compliance is one of the important factors. Compliance behavior can be defined as taking anti-epileptic drugs (AEDs) on time, not manipulating dosages, and following the doctor's advice regarding daily activities 4 . Studies regarding non-compliance have found four primary factors which are patient-related factors like socio-economic characteristics, and perceptions and beliefs, illness-related factors like severity of illness and frequency of symptom, medication related factors like number of daily doses, efficacy, and side effects, 7, 8 . In this present study a total number of 100 epilepsy patients were enrolled of which 50 patients were in the case group who presented with uncontrolled epilepsy and the rest 50 patients were in the control group who presented with controlled epilepsy. Most of the patients were young (<30 years) with a male preponderance in both groups. This indicates the relative homogeneity of case and control groups. Tran et al (2006) in their study also showed that the peak age of incidence was in children and young adults 19 . One study, done in Shanghai, showed two prevalence age peaks: one between 10 and 30 years old and another in people over 60 years old 20 . In developed countries, the incidence and prevalence of epilepsy both follow a bimodal distribution with a first peak in childhood and another in old age 21 . The most probable reason for the missing peak in the older age group in many Asian countries is relatively young population compared with that in more developed regions. The present study result indicates that male was more vulnerable than female. Similar result was reported by Mac et al (2007) and mentioned that epilepsy was slightly more common in men than in women 21 . However, the sex-specific prevalence is not, significantly different. Unemployment has been found to be a risk factor for uncontrolled epilepsy probably due to the inability of the patient to buy AEDs. This study revealed that 21(42%) patients in case group and 7(14%) in the control group were unemployed. This study revealed that patients with lower level of education and those residing in the rural area, have more chance of having uncontrolled epilepsy than the educated patients and those living in urban areas probably because of their poor understanding or awareness about the disease. Patients with lower income have also been shown to have a poor control of epilepsy probably due to their inability to buy the AEDs. Similar result has been found in other studies 21 . Earlier age at onset and higher initial seizure frequency have been identified as risk factor for uncontrolled epilepsy in this study. Sillanpaa found patients having refractory epilepsy had high initial seizure frequency 22 . In a recent study, a model comprising these variables (etiology, age at onset of epilepsy and number of seizures during first 6 months after diagnosis) had classified patients in groups with low, intermediate and high risk of refractory epilepsy 23 . This study showed that patients with a previous history of status epilepticus, prenatal insult, delayed mile stones and significant head trauma are at risk of uncontrolled seizure. These findings are almost similar to those in other studies [24] [25] [26] . Some associated clinical problems like neurological deficits, behavioral abnormality, and mental retardation have been shown to have poor control of epilepsy in this study 27 . Patients with abnormal brain image also had poor control of seizure which is consistent with other studies 15 . Patients who responded well to their first AED had a better control of seizure in this study. So poor response to first AED is another risk factor for uncontrolled epilepsy. Good family support, easy availability of drugs, good initial motivation of the patient were other factors which lead to good control of seizure in patients in this study. International Bureau for Epilepsy (2011) has mentioned that causes for non-compliance in Bangladesh include non-affordability of drugs, limited availability of drugs, inadequate knowledge, negative attitude, lack of counseling, adverse effects of drug 3 . Limitation of this study were the small sample size and it was carried out in a single centre.
Conclusion
In conclusion, this study identified many factors behind the poor control or uncontrolled seizures like lack of support from the family, lack of motivation about the disease, unavailability of drugs, irregular intake of anti-epileptic drugs, stopping AEDs willingly after transient control of seizures, lack of knowledge about the disease, low annual income of the family, unemployment, lower educational status, residence in rural area, earlier age of onset of seizure, higher initial seizure frequency, associated clinical features (neurological deficits, mental retardation, behavioral abnormality, abnormal brain imaging findings, non response to first anti epileptic drug etc. Many of these factors can be minimized if proper counseling of the patient and their family is done at the time of initiation of treatment. The Government should ensure the supply of important antiepileptic drugs free of cost to the patient.
